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DESCRIPTION 
Method for Manufacturing a Back-illuminated Photodetector 
Technical Field 

[0001] The present invention relates to a method for manufacturing a 
back-illuminated photodetector device. 
Background Art 

[0002] A knovm method for manufacturing a back-illuminated 
photodetector comprises the steps of: forming a charge reading portion 
at one surface side of a semiconductor substrate; attaching a reinforcing 
member to the one surface side of the semiconductor substrate; thinning 
the semiconductor substrate from the other surface side; forming an 
accumulation layer at the other surface side of the semiconductor 
substrate; removing the semiconductor substrate constituent material at 
portions besides the charge reading portion forming region and regions 
in the proximity of the charge reading portion; and forming an 
aluminum wiring that is electrically connected to the charge reading 
portion (see, for example. Patent Document 1). 

[0003] hi the above-mentioned Patent Document 1, in the step of 
forming the wiring, a contact hole is formed in a field oxide film that is 
exposed in the step of removing the semiconductor substrate constituent 
material and the aluminum wiring is disposed in the contact holes and 
on the region at which the field oxide film is exposed. 
[0004] [Patent Document 1] Japanese Published Unexamined Patent 
Application No. Hei 10-116974 
Disclosure of the Invention 

[0005] However, the above-described conventional art requires the step 
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of removing the semiconductor substrate constituent material and the 
step of forming the aluminum wiring, which requires the forming of a 
contact hole. The manufacturing process is thus made complicated 
and the manufacturing cost is made high. 

[0006] Also, with the above-described conventional art, since a step is 
formed between the surface of the charge reading portion forming 
region and the surface (exposed surface of the field oxide film) on 
which the aluminum wiring is formed, the fine-forming of the contact 
hole and the aluminum wiring is made difficult by the problem of focal 
depth in the exposure technique. In such a case where it is difficult to 
make the aluminum wiring fine, when a plurality of back-illuminated 
photodetectors are positioned adjacently in a so-called a buttable 
configuration, the dead area that is used just for the wirings (the region 
besides the photodetecting portions) becomes large. 
[0007] The present invention has been made in view of the above point 
and an object thereof is to provide a back-illuminated photodetector 
manufacturing method by which the manufacturing process is 
simplified and the manufacturing cost can be reduced. 
[0008] In order to achieve the above object, a back-illuminated 
photodetector manufacturing method according to the present invention 
comprises the steps of: forming a charge reading portion at one surface 
side of a semiconductor substrate; thinning a region of the other surface 
side of the semiconductor substrate that corresponds to the charge 
reading portion while leaving regions peripheral to the region; forming 
an accumulation layer at the other surface side of the semiconductor 
substrate; forming, at a region of the one surface side of the 
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semiconductor substrate corresponding to a peripheral region, an 
electrical wiring, electrically connected to the charge reading portion, 
and an electrode pad, electrically connected to the electrical wiritig; 
adhering a supporting substrate on the one surface side of the 
semiconductor substrate so as to cover the charge reading portion while 
leaving the electrode pad exposed; and cutting the semiconductor 
substrate and the supporting substrate at a thinned portion of the 
semiconductor substrate so as to leave the peripheral region 
corresponding to the region at which the electrical wiring and the 
electrode pad are formed. 

[0009] In the back-illuminated photodetector manufacturing method 
according to the present invention, the region of the other surface side 
of the semiconductor substrate that corresponds to the charge reading 
portion is thinned, and after forming the accumulation layer at the other 
surface side, the electrode wiring and the electrode pad are formed at a 
region of the one surface side of the semiconductor substrate that 
corresponds to a peripheral region, the supporting substrate is adhered 
onto the one surface side of the semiconductor substrate so as to cover 
the charge reading portion while keeping the electrode pad exposed, and 
the semiconductor substrate and the supporting substrate are cut at the 
thinned portion of the semiconductor substrate so as to leave the 
peripheral region corresponding to the region at which the electrical 
wiring and the electrode pad are formed. The step of removing the 
semiconductor substrate forming material and the step of forming the 
contact hole, which were required in the conventional art, are thus made 
unnecessary. As a result, the manufacturing process is simplified and 
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the manufacturing cost can be reduced. Also, since the electrode 
wiring and the electrode pad are formed on one surface of the 
semiconductor substrate, the problem related to focal depth does not 
occur. The electrode wiring and the electrode pad can thus be made 
fine readily. 

[0010] Thus by the back-illuminated photodetector manufacturing 
method according to the present invention, a back-illuminated 
photodetector manufacturing method, with which the manufacturing 
process is simplified and the manufacturing cost can be reduced, can be 
provided. 

[0011] Preferably, the steps of: preparing a package having an electrode 
pad; and mounting the semiconductor substrate and the supporting 
substrate, which have been cut at the thinned portion of the 
semiconductor substrate onto the package; are ftirthermore provided, 
and the step of mounting onto the package preferably comprises the 
steps of: adhering the peripheral region corresponding to the region at 
which the electrical wiring and the electrode pad are formed, onto the 
package; electrically connecting the electrode pad of the package and 
the electrode pad formed on the semiconductor substrate by a bonding 
wire; and adhering a protective plate onto the supporting substrate and 
the package so as to cover the bonding wire and both electrode pads. 
In this case, the semiconductor substrate and the supporting substrate, 
which have been cut at the portion where the semiconductor substrate is 
thinned, can be mounted appropriately onto the package. 
[0012] Also, preferably the steps of: preparing a package having an 
electrode pad and having an opening formed at a position corresponding 
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to the electrode pad; and mounting the semiconductor substrate and the 
supporting substrate, which have been cut at the thinned portion of the 
semiconductor substrate onto the package; are furthermore provided, 
and the step of mounting onto the package preferably comprises the 
steps of: adhering the supporting substrate onto the package to fix the 
semiconductor substrate and the supporting substrate, which have been 
cut at the thinned portion of the semiconductor substrate onto the 
package; electrically connecting the electrode pad of the package and 
the electrode pad formed on the semiconductor substrate by a bonding 
wire from the opening; and adhering a protective plate onto the package 
so as to close off the opening. In this case, the semiconductor substrate 
and the supporting substrate, which have been cut at the portion where 
the semiconductor substrate is thinned, can be mounted appropriately 
onto the package. 

[0013] Also, the step of positioning a plurality of the packages, onto 
each of which the semiconductor substrate and the supporting substrate 
have been mounted, so that the thinned portions of the semiconductor 
substrates are positioned adjacent each other is preferably provided after 
the step of mounting onto the package. Li this case, the area of the 
photodetecting portions (charge reading portions) of the back- 
illuminated photodetector can be made large readily. Since the 
electrode wirings and the electrode pads can be made fine as described 
above, the dead area that does not contribute to photodetecting will not 
become large. 

[0014] Also preferably, the steps of: preparing a package having 
electrode pads; and mounting a plurality of the semiconductor substrates 
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and the supporting substrates, which have been cut at the thinned 
portions of the semiconductor substrates, onto the package; are 
furthermore provided, and the step of plural mounting onto the package 
preferably comprises the steps of: positioning the plurality of the 
semiconductor substrates and the supporting substrates, which have 
been cut at the thinned portions of the semiconductor substrates, so that 
the thinned portions of the semiconductor substrates are positioned 
adjacent each other and adhering the peripheral regions, corresponding 
to the regions at which the electrical wirings and the electrode pads are 
formed, respectively onto the package; electrically connecting the 
electrode pads of the package and the electrode pads, formed on the 
semiconductor substrates, by bonding wires; and adhering a protective 
plate onto the supporting substrates and the package so as to cover the 
bonding wires and both electrode pads. In this case, the plurality of 
the semiconductor substrates and the supporting substrates, which have 
been cut at the thinned portions of the semiconductor substrates, can be 
mounted appropriately onto the package. Also, the area of the 
photodetecting portions (charge reading portions) of the back- 
illuminated photodetector can be made large readily. Since the 
electrode wirings and the electrode pads can be made fine as described 
above, the dead area that does not contribute to photodetecting will not 
become large. 

[0015] Also, preferably, the steps of: preparing a package having 
electrode pads and having openings formed at positions corresponding 
to the electrode pads; and mounting a plurality of the semiconductor 
substrates and the supporting substrates, which have been cut at the 
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thinned portions of the semiconductor substrates, onto the package; are 
furthermore provided, and the step of plural mounting onto the package 
preferably comprises the steps of: positioning the plurality of the 
semiconductor substrates and the supporting substrates, which have 
been cut at the thinned portions of the semiconductor substrates, so that 
the thinned portions of the semiconductor substrates are positioned 
adjacent each other and adhering the supporting substrates respectively 
onto the package; electrically connecting the electrode pads of the 
package and the electrode pads, formed on the semiconductor substrates, 
by bonding wires from the openings; and adhering a protective plate 
onto the package so as to close ofiF the openings. Li this case, the 
plurality of the semiconductor substrates and the supporting substrates, 
which have been cut at the thinned portions of the semiconductor 
substrates, can be mounted appropriately onto the package. Also, the 
area of the photodetecting portions (charge reading portions) of the 
back-illuminated photodetector can be made large readily. Since the 
electrode wirings and the electrode pads can be made fine as described 
above, the dead area that does not contribute to photodetecting will not 
become large. 

Brief Description of the Drawings 

[0016] FIGS. lA to IF are schematic views for describing a back- 
illuminated photodetector manufacturing method for a first embodiment. 
[0017] FIGS. 2 A to 2F are schematic views for describing the back- 
illuminated photodetector manufacturing method for the first 
embodiment. 

[0018] FIG. 3 is a schematic view for describing the back-illuminated 
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photodetector manufacturing method for the first embodiment. 
[0019] FIGS. 4 A and 4B are schematic views for describing a back- 
illuminated photodetector manufacturing method for a second 
embodiment. 

[0020] FIG 5 is a schematic view for describing the back-illuminated 
photodetector manufacturing method for the second embodiment. 
[0021] FIGS. 6 A to 6C are schematic views for describing a back- 
illuminated photodetector manufacturing method for a third 
embodiment. 

[0022] FIG. 7 is a schematic view for describing the back-illuminated 
photodetector manufacturing method for the third embodiment. 
[0023] FIGS. 8 A and 8B are schematic views for describing a back- 
illuminated photodetector manufactiu-ing method for a fourth 
embodiment. 

[0024] FIG. 9 is a schematic view for describing the back-illuminated 
photodetector manufacturing method for the fourth embodiment. 
Best Modes for Carrying Out the Invention 

[0025] Back-illuminated photodetector manufacturing methods of 
embodiments of the invention shall now be described with reference to 
the drawings. The same symbols shall be used for elements that are 
the same or elements having the same functions and redundant 
description shall be omitted. 
[0026] (First Embodiment) 

FIGS. 1 A to IF and 2 A to 2D are schematic diagrams for describing a 
back-illuminated photodetector manufacturing method for a first 
embodiment and show the longitudinal sectional structure of a back- 
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illuminated photodetector. FIG. 3 is a schematic diagram for 
describing the back-illuminated photodetector manufacturing method 
for the first embodiment and is a perspective view that includes a 
longitudinal section of the back-illuminated photodetector. A detailed 
5 description shall follow. 

[0027] In the manufacturing method for the first embodiment, the 
following processes (1) through (10) are executed successively. 
[0028] Process (1) 

First, a semiconductor substrate 1, formed of Si, is prepared. A CCD 
10 portion 3 is then formed as a charge reading portion on a fi'ont surface 

side (one surface side) of semiconductor substrate 1 (see FIG. lA). 

CCD portion 3 has formed therein a potential well, which accumulates 

charges generated in a photosensitive region of the semiconductor 

substrate, and includes a transfer electrode for transferring charges, etc. 
15 In plan view, CCD portion 3 exhibits a rectangular shape (of a size, for 

example, of approximately 30mm x 60mm). 

[0029] Process (2) 

A region of a back surface side (other surface side) of semiconductor 
substrate 1 that corresponds to CCD portion 3 is then thinned while 

20 leaving peripheral regions la of the region (see FIG. IB). The thinning 

of semiconductor substrate 1 is carried out by forming a mask having an 
opening above the region corresponding to CCD portion 3 and etching 
the back surface of semiconductor substrate 1 using the mask. The 
mask may be formed by a photolithography technique. Isotropic wet 

25 etching may be employed for the etching. HF/HNO3, etc., may be 

used as the etching solution. Also, atmospheric downstream plasma 
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(ADP) etching or other form of isotropic dry etching may be employed 
instead.. Anisotropic wet etching may also be employed, and as the 
etching solution in this case, KOH, ethylenediamine, etc., may be used. 
The etching is performed until the thickness of the thinned portion of 
semiconductor substrate 1 becomes 20 to SOjim. The portions (thick 
portions) of semiconductor substrate 1 that are not etched function as 
frame portions for securing the mechanical strength of the thinned 
portion. 

[0030] Here, it should be noted that "back surface" refers to the light- 
incident surface of the back-illuminated photodetector that is 
manufactured in the final stage and is thus a term that is used for 
convenience of description and does not refer to the surface at the lower 
side in the drawings. The "front surface" is the surface at the opposite 
side of the back surface. 
[0031] Process (3) 

An accumulation layer 5 is formed on the back surface side of 
semiconductor substrate 1 (see FIG. IB). Accumulation layer 5 is 
formed by forming a thermal oxide film on the back surface of 
semiconductor substrate 1, with which the region corresponding to CCD 
portion 3 has been thinned, and activating the injected ion after 
performing ion injection from the back surface side. The forming of 
the thermal oxide film and activation may be carried out by subjecting 
semiconductor substrate 1 to a high-temperature heating process (of, for 
example, approximately 900°C). 
[0032] Process (4) 

An electrical wiring 7, which is electrically connected to CCD portion 3, 
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and an electrode pad 9, which is electrically connected to electrical 
wiring 7, are then formed at a region lb of the front surface side of 
semiconductor substrate 1 that corresponds to a peripheral region la 
(see FIG. IC). Electrical wiring 7 and electrode pad 9 may be formed 
by vapor depositing a conductive metal (for example, aluminum, gold, 
silver, etc.,) onto the front surface side of semiconductor substrate 1 and 
thereafter removing the conductive metal by etching using a mask 
having an opening of predetermined shape, etc. A plating method may 
be employed to form electrical wiring 7 and electrode pad 9. 
[0033] Process (5) 

Next, a supporting substrate 1 1 is adhered onto the front surface side of 
semiconductor substrate 1 so as to cover CCD portion 3 while leaving 
electrode pad 9 exposed (see FIG. ID). Supporting substrate 11 is 
adhered by attaching to semiconductor substrate 1 using, for example, a 
resin (for example, an epoxy resia) 13. As the material of supporting 
substrate 11, Si, sapphire, ceramic, etc., may be used. Though, from 
the standpoint of securing mechanical strength, the area of supporting 
substrate 11 is preferably set so that end portions thereof extend up to 
portions of semiconductor substrate 1 that are not etched, the area is not 
restricted to such. 
[0034] Process (6) 

Next, semiconductor substrate 1 and supporting substrate 1 1 are cut at a 
thinned portion of semiconductor substrate 1 so as to leave peripheral 
region la, which corresponds to region lb at which electrical wiring 7 
and electrode pad 9 are formed (see FIGS. IE and IF). A CCD chip 
15, which includes semiconductor substrate 1 and supporting substrate 
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11 that are cut at the thinned portion of semiconductor substrate 1, is 
thereby completed. A dicing technique may be used to cut 
semiconductor substrate 1 and supporting substrate 11, and in this case, 
dicing lines DL, which extend along three of the four sides of CCD 
5 portion 3 (and of which just one is shown in FIG. IE), are set. With 

the present embodiment, an end portion of region lb (a portion that is 
not etched), at which electrical wiring 7 and electrode pad 9 are formed, 
is also cut. 
[0035] Process (7) 

10 First, a package 17, onto which CCD chip 15 is to be moimted, is 

prepared. The package 17 has a CCD chip mounting portion 17a and a 
step portion 17b and has an electrode pad 19 at step portion 17b. 
Ceramic, etc., may be used as the material of package 17. 
[0036] The upper and lower sides of CCD chip 15 are then inverted so 

15 that the back surface side of semiconductor substrate 1 is positioned at 

the CCD chip mounting portion 17a side. Peripheral region la 
corresponding to region lb at which electrical wiring 7 and electrode 
pad 9 are formed, is then adhered onto CCD chip mounting portion 17a 
of package 17 and CCD chip 15 is thereby fixed to package 17 (see 

20 FIGS. 2A and 2B). The adhesion of semiconductor substrate 1 and 

package 17 may be performed by die bonding using a resin (for 
example, an epoxy-based resin, etc.). 
[0037] Process (8) 

Electrode pad 19 of package 17 and electrode pad 9 formed on 

25 semiconductor substrate 1, are then electrically connected by a bonding 

wire 21 (see FIG. 2C), As bonding wire 21, an Au wire, etc., may be 
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used. 

[0038] Process (9) 

A protective plate 23 is then adhered onto supporting substrate 1 1 and 
package 17 so as to cover bonding wire 21 and both electrode pads 9 
and 19 (see FIG. 2D). Protective plate 23 is adhered by attaching to 
supporting substrate 11 and package 17 using a resin (for example, an 
epoxy resin, etc.). In this process, adhesion is performed with the end 
faces of supporting substrate 1 1 and protective plate 23 being matched 
at the side opposite package 17 (the right side in FIG. 2D). CCD chip 
15 is thereby mounted onto package 17. 
[0039] Process (10) 

CCD chips 15 mounted on packages 17, are then put in a buttable 
configuration (FIG. 3). The buttable configuration is formed by 
positioning a plurality of packages 17, onto which CCD chips 15 are 
mounted, so that the thinned portions of semiconductor substrates 1 are 
positioned adjacent each other, that is, so that the cut surfaces of 
semiconductor substrates 1 and supporting substrates 1 1 abut each other. 
[0040] As has been described above, with the manufacturing method for 
the first embodiment, the region of the back surface side of 
semiconductor substrate 1 that corresponds to CCD portion 3 is thinned, 
and after forming accumulation layer 5 at the back surface side, 
electrode wiring 7 and electrode pad 9 are formed at region lb of the 
front surface side of semiconductor substrate 1 that corresponds to 
peripheral region la, supporting substrate 11 is adhered onto the front 
surface side of semiconductor substrate 1 so as to cover CCD portion 3 
while keeping electrode pad 9 exposed, and semiconductor substrate 1 
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and supporting substrate 11 are cut at a thinned portion of 
semiconductor substrate 1 so as to leave peripheral region la 
corresponding to region lb at which electrical wiring 7 and the 
electrode pad 9 are formed. The process of removing the 
5 semiconductor substrate forming material and the process of forming a 

contact hole, which were required in the conventional art, are thus made 
unnecessary. As a result, the manufacturing process is simplified and 
the manufacturing cost can be reduced. Also, since electrode wiring 7 
and electrode pad 9 are formed on the front surface of semiconductor 

10 substrate 1, the problem related to focal depth does not occur. 

Electrode wiring 7 and electrode pad 9 can thus be made fine readily. 
[0041] The manufacturing method for the first embodiment furthermore 
has the processes of: preparing package 17, having electrode pad 19; 
and mounting CCD chip 15 onto package 17; and the process of 

15 mounting onto package 17 comprises the processes of: adheriag 

peripheral region la corresponding to region lb at which electrical 
wiring 7 and electrode pad 9 are formed onto CCD chip mounting 
portion 17a of package 17; electrically connecting electrode pad 19 of 
package 17 and electrode pad 9 formed on semiconductor substrate 1 by 

20 bonding wire 21; and adhering protective plate 23 onto supporting 

substrate 11 and package 17 so as to cover bonding wire 21 and both 
electrode pads 9 and 19. CCD chip 15 can thereby be mounted 
appropriately onto package 17. 

[0042] Also with the manufacturing method for the first embodiment, 
25 the process of positioning a plurality of packages 17 onto each of which 

CCD chip 15 has been mounted, so that the thinned portions of 
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semiconductor substrates 1 are positioned adjacent each other is 
provided after the process of mounting CCD chip 15 onto package 17. 
The area of the photodetecting portions (CCD portions 3) of the back- 
illuminated photodetector can thereby be made large readily. Since 
electrode wirings 7 and electrode pads 9 can be made fine as described 
above, the dead area that does not contribute to photodetecting will not 
become large. 

[0043] (Second Embodiment) 

FIGS. 4 A and 4B are schematic diagrams for describing a back- 
illuminated photodetector manufacturing method for a second 
embodiment and show the longitudinal sectional structure of a back- 
illuminated photodetector. FIG. 5 is a schematic diagram for 
describing the back-illuminated photodetector manufacturing method 
for the second embodiment and is a perspective view that includes a 
longitudinal section of the back-illuminated photodetector. A detailed 
description shall follow. 

[0044] In the manufacturing method for the second embodiment, the 
following processes (1) through (10) are executed successively. 
However, processes (1) through (6) are the same as processes (1) 
through (6) of the above-described first embodiment and thus 
description thereof shall be omitted. 
[0045] Process (7) 

First, a package 27, onto which CCD chip 15 is to be mounted, is 
prepared. The package 27 comprises a CCD chip mounting portion 
27a and a protruding portion 27b, which is formed so as to oppose CCD 
chip mounting portion 27a, and has an electrode pad 29 on the surface 
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of protruding portion 27b that opposes CCD chip mounting portion 27a. 
An opening 27c is formed at a position of CCD chip mounting portion 
27a that opposes protruding portion 27b (electrode pad 19). Ceramic, 
etc., may be used as the material of package 27. 

[0046] CCD chip 15 is then positioned so that the front surface side of 
semiconductor substrate 1 , that is, supporting substrate 1 1 is positioned 
at the CCD chip mounting portion 27a side. Supporting substrate 11 is 
then adhered onto CCD chip mounting portion 27a of package 27 and 
CCD chip 15 is thereby fixed to package 27 (see FIG. 4A). In this 
process, adhesion is carried out with the end faces of supporting 
substrate 11 and CCD chip mounting portion 27a being matched at the 
opposite side (right side in FIG. 4 A) of package 27. The adhesion of 
supporting substrate 11 and package 27 may be performed by die 
bonding using a resin (for example, an epoxy-based resin, etc.). 
[0047] Process (8) 

Electrode pad 29 of package 27 and electrode pad 9 formed on 
semiconductor substrate 1, are then electrically connected by bonding 

wire 21 from opening 27c (see FIG. 4A), 
[0048] Process (9) 

A protective plate 31 is then adhered onto CCD chip mounting portion 
27a of package 27 so as to close off opening 27c (see FIG. 4B). 
Protective plate 3 1 is adhered by attaching to package 27 using a resin 
(for example, an epoxy resin, etc.). CCD chip 15 is thereby mounted 
on package 27. 
[0049] Process (10) 

CCD chips 15 mounted on packages 27 are then positioned in a buttable 
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configuration (FIG 5), The buttable configuration is formed by 
positioning a plurality of packages 27, onto which CCD chips 15 are 
mounted, so that the thinned portions of semiconductor substrates 1 are 
positioned adjacent each other, that is, so that the cut surfaces of 
semiconductor substrates 1 and supporting substrates 1 1 abut each other. 
[0050] As described above, with the manufacturing method for the 
second embodiment, the manufacturing process is simplified and the 
manufacturing cost can be reduced as with the manufacturing method 
for the first embodiment. Also, electrical wirings 7 and electrode pads 
9 can be made fine readily. 

[0051] The manufacturing method for the second embodiment 
furthermore has the processes of: preparing package 27, having 
electrode pad 29 and having opening 27c formed at a position 
corresponding to electrode pad 29; and mounting CCD chip 15 onto 
package 27; and the process of mounting onto package 27 comprises the 
processes of: adhering supporting substrate 11 onto package 27 to fix 
CCD chip 15 onto package 27; electrically connecting electrode pad 29 
of package 27 and electrode pad 9 formed on semiconductor substrate 1 
by bonding wire 21 fi^om opening 27c; and adhering protective plate 31 
onto package 27 so as to close off opening 27c. CCD chip 15 can 
thereby be mounted appropriately onto package 27. 
[0052] Also with the manufacturing method for the second embodiment, 
the process of positioning a plurality of packages 27, onto each of which 
CCD chip 15 has been mounted, so that the thinned portions of 
semiconductor substrates 1 are positioned adjacent each other is 
provided after the process of mounting CCD chip 15 onto package 27, 
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The area of the photodetecting portions (CCD portions 3) of the back- 
illuminated photodetector can thereby be made large readily. Since 
electrode wirings 7 and electrode pads 9 can be made fine as described 
above, the dead area that does not contribute to photodetecting will not 
become large. 

[0053] (Third Embodiment) 

FIGS. 6 A to 6C are schematic diagrams for describing a back- 
illuminated photodetector manufacturing method for a third 
embodiment and show the longitudinal sectional structure of a back- 
illuminated photodetector. FIG. 7 is a schematic diagram for 
describing the back-illuminated photodetector manufacturing method 
for the third embodiment and is a perspective view that includes a 
longitudinal section of the back-illuminated photodetector. A detailed 
description shall follow. 

[0054] In the manufacturing method for the third embodiment, the 
following processes (1) through (9) are executed successively. 
However, processes (1) through (6) are the same as processes (1) 
through (6) of the above-described first embodiment and thus 
description thereof shall be omitted. 
[0055] Process (7) 

First, a package 37, onto which a plurality of CCD chips 15 are to be 
mounted, is prepared. The package 37 is formed to a rectangular, 
fi'ame-like shape, comprises a chip mounting portion 37a and a step 
portion 37b, and has electrode pads 39 provided on step portion 37b. 
Ceramic, etc., may be used as the material of package 27. 
[0056] CCD chips 15 are then positioned in a buttable configuration. 
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and peripheral region la corresponding to region lb at which electrical 
wiring 7 and electrode pad 9 are formed, of each CCD chip 15 is 
adhered onto CCD chip mounting portion 37a of package 37 to thereby 
fix each CCD chip 15 to package 37 (see FIG. 6A). The buttable 
configuration is formed by positioning the plurality of CCD chips 15 so 
that the thinned portions of semiconductor substrates 1 are positioned 
adjacent each other, that is, so that the cut surfaces of semiconductor 
substrates 1 and supporting substrates 11 abut each other. The 
adhesion of semiconductor substrates 1 and package 37 may be 
performed by die bonding using a resin (for example, an epoxy-based 
resin, etc.). 
[0057] Process (8) 

Electrode pads 39 of package 37 and electrode pads 9, formed on 
semiconductor substrates 1 of the respective CCD chips 15, are then 
electrically connected by bonding wires 21 (see FIG. 6B). 
[0058] Process (9) 

A protective plate 41 is then adhered onto supporting substrate 11 and 
package 37 so as to cover bonding wires 21 and both electrodes 9 and 
39 (see FIG. 6C). Protective plate 41 is adhered by attaching to 
supporting substrates 11 and package 37 using a resin (for example, an 
epoxy resin, etc.). The plurahty of CCD chips 15 are thereby mounted 
on package 37 (FIG. 7). 

[0059] As described above, with the manufacturing method for the third 
embodiment, the manufacturing process is simplified and the 
manufacturing cost can be reduced as with the manufacturing methods 
of the first and second embodiments. Also, electrical wirings 7 and 
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electrode pads 9 can be made fine readily. 

[0060] The manufacturing method for the third embodiment 
furthermore has the processes of: preparing package 37, having 
electrode pads 39; and mounting the plurality of CCD chips 15 onto 
package 37; and the process of plural mounting onto package 37 
comprises the processes of: positioning the plurality of CCD chips 15 so 
that the thinned portions of semiconductor substrates 1 are positioned 
adjacent each other and adhering peripheral regions la, corresponding 
to regions lb at which electrical wirings 7 and electrode pads 9 are 
formed, respectively onto package 37; electrically connecting electrode 
pads 39 of package 37 and electrode pads 9, formed on semiconductor 
substrates 1, by bonding wires 21; and adhering protective plate 41 onto 
supporting substrates 11 aiid package 37 so as to cover both electrode 
pads 9 and 39 and bonding wires 21. The plurality of CCD chips 15 
can thereby be mounted appropriately onto package 37. Also, the area 
of the photodetecting portions (CCD portions 3) of the back-illuminated 
photodetector can be made large readily. Since electrode wirings 7 and 
electrode pads 9 can be made fine as described above, the dead area that 
does not contribute to photodetecting will not become large. 
[0061] (Fourth Embodiment) 

FIGS. 8 A and 8B are schematic diagrams for describing a back- 
illuminated photodetector device manufacturing method for a fourth 
embodiment and show the longitudinal sectional structure of a back- 
illuminated photodetector. FIG. 9 is a schematic diagram for 
describing the back-illuminated photodetector manufacturing method 
for the fourth embodiment and is a perspective view that includes a 
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longitudinal section of the back-illuminated photodetector. A detailed 
description shall follow. 

[0062] In the manufacturing method for the fourth embodiment, the 
following processes (1) through (9) are executed successively. 
However, processes (1) through (6) are the same as processes (1) 
through (6) of the above-described first embodiment and thus 
description thereof shall be omitted. 
[0063] Process (7) 

First, a package 47, onto which a plurality of CCD chips 15 are to be 
mounted, is prepared. The package 47 comprises a CCD chip 
mounting portion 47a and a protruding portion 47b that is formed so as 
to oppose CCD chip mounting portion 47a, and has electrode pads 49 at 
the surface side of protruding portion 47b that opposes CCD chip 
mounting portion 47a. Openings 47c are formed at positions of CCD 
chip mounting portion 47a that oppose protruding portion 47b 
(electrode pads 49). Ceramic, etc., may be used as the material of 
package 47. 

[0064] CCD chips 15 are then positioned in a buttable configuration, 
and supporting substrates 11 of the respective CCD chips 15 are adhered 
onto CCD chip mounting portion 47a of package 47 to thereby fix each 
CCD chip 15 to package 47 (see FIG. 8A). The buttable configuration 
is formed by positioning the plurality of CCD chips 15 so that the 
thinned portions of semiconductor substrates 1 are positioned adjacent 
each other, that is, so that the cut surfaces of semiconductor substrates 1 
and supporting substrates 11 abut each other. The adhesion of 
supporting substrates 11 and package 47 may be performed by die 
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bonding using a resin (for example, an epoxy-based resin, etc.), 
[0065] Process (8) 

Electrode pads 49 of package 47 and electrode pads 9, formed on 
semiconductor substrates 1, are then electrically connected by bonding 
wires 21 from openings 47c (see FIG. 8A). 
[0066] Process (9) 

A protective plate 51 is then adhered onto CCD chip mounting portion 
47a of package 47 so as to close off openings 47c (see FIG. SB). 
Protective plate 51 is adhered by attaching to package 47 using a resin 
(for example, an epoxy resin, etc.). The plurality of CCD chips 15 are 
thereby mounted on package 47 (see FIG. 9). 

[0067] As described above, with the manufacturing method for the 
fourth embodiment, the manufacturing process is simplified and the 
manufacturing cost can be reduced as with the manufacturing methods 
of the first to third embodiments. Also, electrical wirings 7 and 
electrode pads 9 can be made fine readily. 

[0068] The manufacturing method for the fourth embodiment 
fiirthermore has the processes of: preparing package 47, having 
electrode pads 49 and having openings 47c formed at positions 
corresponding to electrode pads 49; and mounting the plurality of CCD 
chips 15 onto package 47; and the process of plural mounting onto 
package 47 comprises the processes of: positioning the plurality of CCD 
chips 15 so that the thinned portions of semiconductor substrates 1 are 
positioned adjacent each other and adhering supporting substrates 11 
respectively onto CCD chip mounting portion 47a of package 47; 
electrically connecting electrode pads 49 of package 47 and electrode 
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pads 9, formed on semiconductor substrates 1, by bonding wires 21 
from openings 47c; and adhering protective plate 5 1 onto package 47 so 
as to close off openings 47c. The plurality of CCD chips 15 can 
thereby be mounted appropriately onto package 47. Also, the area of 
the photodetecting portions (CCD portions 3) of the back-illuminated 
photodetector can thereby be made large readily. Since electrode 
wirings 7 and electrode pads 9 can be made fine as described above, the 
dead area that does not contribute to photodetecting will not become 
large. 

Industrial Applicability 

[0069] The present invention can be applied to a Back-illuminated CCD 
image sensor, etc. 
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